Subtractive hybridization and random arbitrarily primed PCR analyses of a benzoate-assimilating bacterium, Desulfotignum balticum.
Subtractive hybridization (SH) and random arbitrarily primed PCR (RAP-PCR) were used to detect genes involved in anaerobic benzoate degradation by Desulfotignum balticum. Through SH, we obtained 121 DNA sequences specific for D. balticum but not for D. phosphitoxidans (a non-benzoate-assimilating species). Furthermore, RAP-PCR analysis showed that a 651-bp DNA fragment, having 55% homology with the solute-binding protein of the ABC transporter system in Methanosarcina barkeri, was expressed when D. balticum was grown on benzoate, but not on pyruvate. By shotgun sequencing of the fosmid clone (38,071 bp) containing the DNA fragment, 33 open reading frames (ORFs) and two incomplete ORFs were annotated, and several genes within this region corresponded to the DNA fragments obtained by SH. An 11.3-kb gene cluster (ORF10-17) revealed through reverse transcription-PCR showed homology with the ABC transporter system and TonB-dependent receptors, both of which are presumably involved in the uptake of siderophore/heme/vitamin B(12), and was expressed in response to growth on benzoate.